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INTRODUCTION 

Exposure to sunlight and taking food rich in vitamin D 

can meet our daily requirements.
1,2 

Low serum levels of 

25-hydroxyvitamin D (25(OH)D) is also shown to be 

associated with insulin resistance.
3,4 

Vitamin D 

insufficiency has been linked to cardiovascular diseases, 

infections and even cancer in recent large 

epidemiological studies.
5 

Rise in serum cholesterol is 

associated with increase in cardiovascular diseases.
6,7

 

Studies have also demonstrated that 25-hydroxyvitamin 

D deficiency is a novel CV risk factor, predicting both 

CV events and mortality.
8 

Vitamin-D deficiency is 

associated with changes in PTH, calcium, phosphorus, 

and 1,25-dihydroxyvitamin D levels (1,25[OH]2D).
9
 

METHODS 

A case control study where all cases of ischemic stroke 

admitted from neurology clinic , OPD and medicine 

wards of LLR and associated hospitals, Kanpur, India 

from January 2014 to December 2015 and age and sex 

matched controls not having ischemic stroke were taken 

after informed consent. 

Age group >30 years irrespective of sex with diagnosis of 

ischemic stroke by CT scan or MRI brain were included 

in the study and patients with valvular heart disease, 

cardiomyopathy, congenital heart disease and connective 

tissue disorders were excluded. 

 

ABSTRACT 

 

Background: This study aimed to investigate the relationship between serum vitamin D level and lipid profile in 

ischemic stroke patients.  

Methods: 217 patients with ischemic stroke were selected for analysis between ages 45 and 80 years admitted at our 

hospital from January 2014 to December 2015. Measurement of serum vitamin-D concentration was made by 

electrochemiluminescence immunoassay. Confounding variables like diabetes, hypertension, smoking, alcohol, 

tobacco, BMI, CRP, S. uric acid, duration of sunlight exposure, prior history of drug intake or fracture and S. calcium 

were considered. 200 age and sex matched controls were taken. The source of data was questionnaires and multiple 

linear regression analysis and correlation analysis were used. 

Results: A positive correlation was seen between vitamin D and serum cholesterol, VLDL, LDL, triglycerides, 

cholesterol/HDL ratio and LDL/HDL ratio but inverse correlation between vitamin D and HDL.  

Conclusions: In ischemic stroke patients increase in vitamin D is associated with increase in atherogenic lipids.  
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Detailed history and clinical examination focussing on 

carotid bruit, BMI and BP were taken. Serum vitamin D 

(25-hydroxy vitamin D) level was measured by 

chemiluminescence method by Architect i1000SR 

Machine (Abbott laboratories, Abbott park, IL 60064 

USA) from morning fasting sample. Serum 25-hydroxy 

vitamin D <20 ng/ml was considered as deficient and >30 

ng/ml as adequate.
10 

Serum uric acid, serum calcium, 

CRP, complete blood count, serum creatinine, BUN, liver 

function tests, serum electrolytes, blood sugar (fasting, 

post prandial) and lipid profile were measured by 

automated analysers. CT scan of head (plain) and MRI 

brain (wherever feasible and indicated) were done. 

RESULTS 

12.9% cases had adequate vitamin D levels whereas 

70.04% cases had vitamin D deficiency. 22% controls 

had adequate vitamin D levels whereas 43% controls had 

vitamin D deficiency. Among cases there were positive 

associations between vitamin D levels and BMI 

(r=0.3256, P ≤0.0001), vitamin D levels and HBA1c 

(r=0.1289, P=0.0580), serum cholesterol and vitamin D 

levels (r=0.3405, P ≤0.0001) (Figure 1), LDL and vitamin 

D (r=0.2779, P ≤0.0001) (Figure 2), VLDL and vitamin 

D (r=0.2846, P ≤0.0001). 

 

Figure 1: Vitamin D and serum cholesterol in cases. 

 

Figure 2: LDL and vitamin D in cases. 

Significant positive associations between 

Cholesterol/HDL ratio and vitamin D levels (r=0.6847, 

P≤0.0001) (Figure 3) and LDL/HDL ratio and vitamin D 

levels (r= 0.2748, P≤0.0001) (Figure 4) were seen. 

 

Figure 3: Vitamin D and cholesterol/HDL                  

ratio in cases. 

 

Figure 4: Vitamin D and LDL/HDL ratio in cases. 

Among cases not significant associations were seen 

between vitamin D and triglycerides (r=0.1053, p=0.12) 

and HDL and vitamin D levels (r=-0.06051, P=0.3750). 

Vitamin D deficiency was higher in cases (87%) as 

compared to controls (78%) and this association was 

found to be statistically significant (Chi-square=5.409, 

df=1, P=0.02 and odds ratio=0.5253(95% CI:0.3125 to 

0.8828)) (Table 1). 

Table 1: Comparison of deficiency of vitamin D in 

cases and controls. 

Vitamin D (ng/ml) Cases Controls Total 

<30 189 (87%) 156 (78%) 345 

>30 28 (12.9%) 44 (22%) 72 

Total 217 200 417 

Mean vitamin D level in cases was 19.142±9.453 SD 

ng/ml whereas in controls it was 23.974±13.125 SD 

ng/ml. This association was found to be statistically 

significant (t=4.338; df=415; P≤0.0001) (Table 2). 

Table 2: Vitamin D levels in cases and controls. 

Parameter 
Vitamin D 

(ng/ml) in cases 

Vitamin D (ng/ml) 

in controls 

Mean 19.142 23.974 

N 217 200 

Standard 

deviation 
9.453 13.125 

y = 1.346x + 129.65 

R² = 0.1159 

0

50

100

150

200

250

300

0 20 40 60

S. 

cholesterol 

(mg/dl) 

Vitamin D level (ng/ml) 

y = 0.8357x + 67.196 

R² = 0.0772 

0

20

40

60

80

100

120

140

160

0 10 20 30 40 50 60

LDL 

(mg/dl) 

Vitamin D (ng/ml) 

y = 0.0962x + 2.5354 

R² = 0.4689 
0

2

4

6

8

10

0 10 20 30 40 50 60

Cholesterol 

/ HDL 

ratio 

Vitamin D (ng/ml) 

y = 0.0239x + 1.7779 

R² = 0.0755 

0

1

2

3

4

5

0 20 40 60

LDL/HDL 

ratio  

Vitamin D level (ng/ml) 



Giri R et al. Int J Res Med Sci. 2016 Jun;4(6):2309-2312 

                                                            International Journal of Research in Medical Sciences | June 2016 | Vol 4 | Issue 6    Page 2311 

DISCUSSION 

Our study showed no correlation between 25-hydroxy 

vitamin and triglycerides or HDL but Jorde R et al found 

direct relationship between HDL and 25-hydroxy vitamin 

D and inverse relationship between triglycerides and 25-

hydroxy vitamin D.
11 

Similarly studies from Cigolini et al. from Italy, Martins 

et al. from USA, and Hyppönen et al. from UK have 

shown significant relationship between deficiency of 25-

hydroxyvitamin D and high triglycerides.
12-14

 Auwerx et 

al showed significant positive association between 25- 

hydroxy vitamin D and HDL cholesterol in Belgian 

population group.
15 

It is known that vitamin D increases serum calcium by 

enhancing intestinal calcium absorption.
16

 This calcium 

could then reduce serum triglycerides by reducing hepatic 

triglyceride formation and secretion.
17

 Also calcium has 

been shown to bind to lipids in the gut and promote their 

excretion.
18 

Vitamin D regulates triglyceride metabolism 

by causing the expression of VLDL cholesterol receptors 

in some types of cells.
19

 

Our study showed positive association between 25- 

hydroxy vitamin D and LDL cholesterol in ischemic 

stroke patients similar to a study on diabetics in Iran by 

Saedisomeolia A et al.
20

  

Grimes D et al suggested that in the presence of sunlight 

squalene is converted to 7-dehydrocholesterol and 

vitamin D and in the absence of sunlight it is diverted to 

the synthesis of cholesterol.
21 

Positive association was found between 25-hydroxy 

vitamin D and the ratio of low-density lipoprotein to 

high-density lipoprotein in our study whereas in a 

prospective study by Carbone LD et al. significant 

negative correlation was found between 25-hydroxy 

vitamin D and the ratio of low-density lipoprotein to 

high-density lipoprotein.
22 

When vitamin D deficiency is present, the risk of insulin 

resistance increases and this is associated with an 

elevation of levels of VLDL cholesterol and 

triglycerides.
17,23

 

Majority of the subjects were deficient in vitamin D in 

our study similar to that stated by Lips P et al where 

serum (OH)D was lower with higher latitudes and with 

darker skin types.
24,25

 India and China had more 

prevalence of vitamin D deficiency (serum 25(OH)D <25 

nmol/l) as compared to Japan and South-East Asia. 

In our study a positive correlation was seen between 

Vitamin D and serum cholesterol, VLDL, LDL, 

triglycerides, cholesterol/HDL ratio and LDL/HDL ratio 

but inverse correlation between vitamin D and HDL 

concluding that in ischemic stroke patients increase in 

vitamin D is associated with increase in atherogenic 

lipids. 
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